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The Toxicity Data Landscape for Environmental Chemicals

Abstract:

 

Chemical toxicity information is widely dispersed across 
multiple sources, which hampers the compilation of data for large sets of 
chemicals. To address this issue, we are developing ACToR (Aggregated 
Computational Toxicology Resource), which combines information for 
~500,000 chemicals from >200 sources including the EPA, NIH, FDA, and 
corresponding agencies in Canada, Europe and Japan. The database

 

holds chemical structure; physico-chemical properties; biochemical and 
cell-based assay data; tabular in vivo data; summary toxicology calls; and 
URLs to toxicology summaries. An important application is to provide a 
source of consistent in vivo toxicology data for use in toxicity

 

screening 
and prioritization efforts. 

Tens of thousands of chemicals are in common use but only a fraction 
have had significant toxicological evaluation due to the expense

 

of animal 
testing. An alternative screening and prioritization approach uses in vitro 
assay “signatures”

 

that can predict in vivo phenotypes. This approach can 
rapidly screen many chemicals and prioritize “positive”

 

chemicals for 
further evaluation. ACToR enables the consistent compilation of in vivo 
toxicology data for many chemicals, which is required for screening 
signature development and validation. 

We show results for a set of ~11,000 environmental chemicals to be 
analyzed as part of the EPA ToxCast™

 

screening and prioritization 
program. These include High and Medium Production Volume chemicals 
(HPVs and MPVs), pesticide active and inert ingredients and drinking 
water contaminants. 

ACToR is based on open source technology and will allow full access both 
EPA-wide and to the public. 

ACToR Database Statistics
Data Sources 235
Unique Chemicals 525,000

Chemicals with structure 414,000

Assays 1702

Assay Data Points 7 M

Assay GenomicsDevToxDB ToxMiner

Tabular Data, 
Links to Web 
Resources Specialized Toxicology Databases

MicroArray
Data

Data Mining

BioRefDB

Biological 
Reference 
Data

Chemical ID, 
StructureChemical

Internet 
Searches

ACToR API

ToxRefDB …

ACToR Web 
Browser
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11,316 Unique Chemicals

Candidate Chemicals for Screening and Prioritization
ACToR is aggregating data for environmental chemicals to characterize data 
coverage for the ToxCast screening and prioritization project

Data Types in ACToR
Many types of data are included in order to gain the widest possible coverage. 

Major Data Sources
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Sample Physico-Chemical Distributions Name Total % Coverage

Carcinogenicity -

 

Primary-Tabular 690 6.1%

Carcinogenicity –

 

URL 1799 15.9%

Carcinogenicity -

 

Secondary-Tabular 728 6.4%

Carcinogenicity-All 2561 22.6%

GeneTox

 

-

 

Primary-Tabular 1238 10.9%

GeneTox

 

-

 

URL 221 2.0%

GeneTox

 

-

 

All 1363 12.0%

DevTox

 

-

 

Primary-Tabular 378 3.3%

DevTox

 

-

 

URL 2365 20.9%

DevTox

 

-

 

Secondary-Tabular 221 2.0%

DevTox

 

-

 

All 2519 22.3%

ReproTox

 

-

 

Primary-Tabular 294 2.6%

ReproTox

 

-

 

URL 69 0.6%

ReproTox

 

-

 

All 404 3.6%

Multiple -

 

URL 4349 38.4%

Multiple -

 

All 4435 39.2%

Data Coverage Summary for the 11,316 Chemicals
Data is categorized by type and whether the source breaks out data by phenotype 
or whether data from multiple phenotypes are collected in a single report which will 
have to be manually extracted. 

Institutional 
Source Assay Name Chemicals

NLM TOXNET Hazardous Substances Database (HSDB) 2646

ESIS ESIS HPV 1792

EPA EPA HPV Information System 1296

OECD SIDS Evaluations 1030

TERA ITER TERA Risk Assessments 527

EPA EPA IRIS 484

INCHEM INCHEM Environmental Health Criteria Monographs 465

ORNL Risk Assessment Information System toxicity values 440

NIOSH NIOSH ChemHazard 378

ORNL Risk Assessment Information System Toxicity Values 282

EPA EPA Risk-Based Concentrations 254

Chemical Coverage for Major Sources
Providing Data on Multiple Phenotypes

In Composite Reports
Chemical Coverage by 

Phenotype and Data Type

This poster does not necessarily reflect EPA policy.  Mention of

 

trade names or 
commercial products does not constitute endorsement or recommendation for use.
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2810 1296 5375 3476 1877 754 26 3849 577 49 71 200 73 343 309
EPA HPV 2810 2810 983 2386 400 316 184 2 823 179 11 33 69 11 11 13

EPA HPVIS 1296 983 1296 970 190 135 92 1 357 78 5 16 34 7 10 12
EPA MPV (IUR 2002) 5375 2386 970 5375 555 452 259 3 1222 228 14 34 76 12 22 23

Pesticide Actives 3476 400 190 555 3476 1054 754 26 671 310 26 51 136 71 337 295
Pesticide Actives (Food Use) 1877 316 135 452 1054 1877 256 26 1154 202 17 23 78 66 307 276

AntiMicrobial 754 184 92 259 754 256 754 26 314 94 8 17 38 15 49 34
AntiMicrobials (Food Use) 26 2 1 3 26 26 26 26 4 13 1 2 6 9 15 14

Pesticide Inerts 3849 823 357 1222 671 1154 314 4 3849 140 10 27 57 16 25 27
EPA TRI 577 179 78 228 310 202 94 13 140 577 28 51 124 45 118 113

EPA CCL 49 11 5 14 26 17 8 1 10 28 49 0 26 6 13 12
EPA DWC 71 33 16 34 51 23 17 2 27 51 0 71 69 8 10 10

EPA DWSHA 200 69 34 76 136 78 38 6 57 124 26 69 200 29 44 43
EPA EDC73 73 11 7 12 71 66 15 9 16 45 6 8 29 73 50 56

ToxRefDB 343 11 10 22 337 307 49 15 25 118 13 10 44 50 343 279
ToxCast 309 13 12 23 295 276 34 14 27 113 12 10 43 56 279 309

ATSDR (multiple) Health Canada EPA SRS INCHEM (multiple) NTP (multiple)
CalEPA EPA CARC EPA TRI NIAID OECD  (multiple)
CERCLA EPA CCL EPA IRIS ITER TERA PUBCHEM
CERHR EPA EFED EPA IUR KIDB RAIS  (multiple)
CPDB EPA HPVIS ESIS (multiple) MHLW Japan ToxCast
Danish EPA EXTOXNET FDA CDER MITI Japan TOXNET (multiple)
DSSTox EPA PFATE FDA  (multiple) NCGC ToxRefDB
EINECS EPA RBC HERA NCI WHO
Environment Canada EPA RSEI HMDB NIOSH

Data Type Notes
Physicochemical Properties Calculated from Chemical Structure
Biochemical (In Vitro or Cell-based) Assay Data In vitro High Throughput Screening (HTS) data
In Vivo Toxicology Assay Data (Primary Tabular) Tabulated data from primary source, e.g. ToxrefDB
In Vivo Toxicology Assay Data (Secondary Tabular) Tabulated data from secondary source, e.g. IRIS
In Vivo Toxicology Text Reports via URL Pointers to text reports on the Web
In Vivo Toxicology Summary Calls e.g. EPA CARC Human Cancer Categories
Regulatory Listings From EPA and U.S. State Websites
Chemical Categories From EPA and OECD
Phenotypes Assigned from Study Types
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